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General and Specific Combining Ability of some Sunflower Inbred Lines
and Restorers
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Tablel. Analysis of variance for different agronomic traits of sunflower.

Means of Square Ol yo Sl

P S iz e 3z _ 3 5 ~ .
a5 A= 22 2 - 2 2 y 2
KR SE £ AEE 3 E LR 58 4% 3° %% 15

@ o B 1t gs3 23% 5 E - 55 A% @® N 32§

S.0.V . i Dsk S E SEe i 38 7P g S8 iz 8B
: Ye y &= Yo &0 & BF gz 2 £ : 2 tC 23
R 38 WE v 8 A = 8 Z

eplication I S 2 1545 1297 7.24° 5.05° 10.36 % 4.34"™ 1.80™ 11207 4891162 " 12,99 ™

Treatment ls 24 9.57" 4.46" 552" 405" 12143™  258.70™ 2607 887" 497667 ™ 28.00
Error oLz 48 1.92 1.39 2.14 1.02 4.30 73.10 0.97 1.85 313324 15.63
CV (%) s 23 1.84 1.12 1.35 1.94 5.2 6.8 7.121 14.66 8.08

ns, * and ** : Not significant, significant at 5% and 1% levels, respectively.
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Table 2. Variance analysis of combining ability for different agronomic traits in CMS Ines restorer lines and their hybrids in sunflower.

Means of Square Ol y 355be
Q\J.::JCLA a3 %D -53 R 3 ? l,% & '51 g 5\ = 3 %D o~ n E
o O = a S o) I B a2 ! S —
PR 18 - f& 28 3¢ JFE SEf o oaf 3% 15
2 }%@ sg W = o 8 2 o O . S8 8 "’1\933 n D N X 32 s
S.OV df AN B 7 o3 D8 3% B %92 bw% "3,.‘9 23 hB
. P 2 £ 3 \i‘g Yy z= bz= \%%‘@ e T2 33
= A \’]ﬂ o) 4 A _\-33 S 4 A Y A ©n
Replication IS 2 16.09 ™ 13.51 ™ 6.501 593"  0.18™ 5.8 1.93™  121.77 4849185 " 6.16™
ol Fib sy 5 19.79 11.81 " 16.49 901" 1525" 858.5 " 427 245427 643314"™ 4822
Restorers(R)
CMS e 5 sloyd 3 20.11°" 2.64™ 3.24™ 5427 11.87° 181.7™ 785" 86777 628172 1642
CMSxR e 1 15 439" 248 ™ 1.76™ 1.51™ 345" 87.9 ™ 1.12™ 5628  412692™ 3.04™
Error Y 46 1.98 1.43 2.23 0.99 4.46 76.1 1.01 21.44 315999 2.62
CV (%) ol sy 2.36 1.87 2.17 1.33 1.99 5.32 6.92 7.29 14.8 3.35
NARPYA ch.w;; D3 gae s fms e LS 5w *¥* ¥ ns

ns , * and ** : Not significant, significant at 5% and 1% levels, respectively
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Table 3. Mean of different agronomic traits in hybrids of CMS inbred lines and restore lines of sunflower

o 3F 4 z_ 3 B 4 0 3£ = E s 25
s S d&F 2% awif G,5fawEE aF 5t %gg 232 152
o > 338 23358 318 s Dz 5 5225 3=
Crosses (CMSx%R) i 29 | Y% 2 \g REN 5 by 2 o8 27 FEE 28 ® vE T
2 _ fg 3 2= c= 3 25 Jz 2 e 2% 23
g ba = b& - o 8 a 3
AHal07F81-30%x RHal07F81-1/2 3889 57.00 63.67 68.00 73.67 104.7 15.75 15.75 65.00 46.7
AHal07F81-180x RHal07F81-1/2 4085 58.33 62.33 67.67 73.67 106.3 15.22 15.22 68.47 44.7
AHal07F81-240x RHal07F81-1/2 3820 60.33 64.67 68.67 75.00 106.7 15.75 15.75 65.30 46.8
AHal07F81-248x RHal07F81-1/2 3848 5933 64.00 68.67 75.00 107.0 14.85 14.85 70.90 44.9
AHal07F81-30%x RHal07F81-80/1 3816 58.00 63.67 67.67 73.67 106.7 14.42 14.42 65.33 47.5
AHal07F81-180x RHal07F81-80/1 4094 56.67 61.33 66.00 72.33 106.3 13.82 13.82 72.33 45.2
AHal07F81-240x RHal07F81-80/1 3932 61.00 64.33 68.33 73.67 105.7 14.07 14.07 63.80 48.6
AHal07F81-248x RHal07F81-80/1 3548 56.33 62.33 68.00 74.33 104.7 13.23 13.23 67.57 48.4
AHal07F81-30x RHal07F81-22/2 3854 61.00 64.67 72.67 75.33 103.3 15.67 15.67 57.53 50.7
AHal07F81-180% RHal07F81-22/2 3910 61.67 66.33 70.33 76.00 107.0 13.55 13.55 58.33 50.9
AHal07F81-240x RHal07F81-22/2 3584 62.33 65.00 69.67 75.33 108.0 13.96 13.96 58.67 51.8
AHal07F81-248%x RHal07F81-22/2 3613 62.00 66.33 71.00 77.33 104.3 12.67 12.67 56.00 53.4
AHal07F81-30x RHal07F81-34/1 3538 60.33 65.33 68.67 75.33 107.0 14.23 14.23 54.47 48.2
AHal07F81-180x RHal07F81-34/1 3605 60.33 63.00 68.00 74.67 1097 16.21 16.21 63.87 47.5
AHal07F81-240x RHal07F81-34/1 4030 59.67 63.67 68.00 74.33 107.7 14.41 14.41 65.77 47.8
AHal07F81-248x RHal07F81-34/1 4070 59.00 63.67 68.67 75.00 107.3 13.67 13.67 70.10 47.0
AHal07F81-30x RHal07F81-127/2 4131 57.00 63.00 68.00 74.33 104.3 15.75 15.75 64.57 49.5
AHal07F81-180x RHal07F81-127/2 3917 59.67 63.33 69.00 76.00 106.0 15.08 15.08 66.33 47.4
AHal07F81-240x RHal07F81-127/2 4471 62.67 62.67 68.33 74.33 104.0 15.08 15.08 65.43 50.9
AHal07F81-248x RHal07F81-127/2 3827 60.00 64.00 69.00 75.33 103.3 14.07 14.07 72.00 49.1
AHal07F81-30%x RHal07F81-161/2 3957 59.33 64.67 68.67 75.33 106.0 14.83 14.83 58.10 47.6
AHal07F81-180x RHal07F81-161/2 3792 59.00 64.33 68.67 75.00 106.3 14.83 14.83 66.47 45.8
AHal07F81-240x RHal07F81-161/2 3605 61.33 64.67 69.00 74.33 106.7 14.42 14.42 58.67 48.5
AHal07F81-248x RHal07F81-161/2 2207 61.00 65.33 70.33 77.00 105.3 13.00 13.00 50.00 49.9
Check(Azargol) 4274 61.00 65.00 71.00 77.00 112.7 15.10 15.10 67.13 53.9
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Table 4. General combiningability and partial general combining ability of restorers and CMS inbred lines of sunflower

4ls 3, 8lee s b gy ol Ja»ft,,:u,-,Jau.\,; b8 S 5, sl
Yield (kgha'') Days to budding Days to initial flowering Drays to complete flowering

Restorer Mean GCA RGCA Mean GCA RGCA Mean GCA RGCA Mean GCA RGCA
RHal07F81-1/2 3910.7 113.00 ns 2.98 58.75 -0.97 ns -1.62 63.67 -0.35ns -0.55 68.25 -0.54 ns -0.79
RHal07F81-80/1 3847.4 49.75 ns 131 58.00 -172 %% -2.88 62.92 -1.10 ** -1.72 67.50 -1.29 ** -1.87
RHal07F81-22/2 3740.3 5733 -1.51 61.75 203" 3.40 65.58 157" 245 70.92 213" 3.05
RHal07F81-34/1 3810.7 13.08™ 0.34 59.83 01 ™ 0.18 63.92 0.10™ -0.16 68.33 -0.46™ -0.67
RHal07F81-127/2 4086.5 288.83 ™ 7.61 59.83 0.11™ 0.18 63.25 -0.76 -1.19 68.58 -021™ -0.30
RHalO07F81-161/2 33903 -407.33™  -10.73 60.17 0.45™ 0.75 64.75 0.74" 1.16 69.17 0.38™ 0.5
S.E.gi 162.27 0.41 0.345 0.43
Inbred
AHal07F81-30 3864.11 66.44 ™ 1.75 58.78 -0.94° -1557 64.17 0.15™ 0.23 68.94 0.15™ 0.22
AHal07F81-180 3900.61 102.94 ™ 2.71 59.28 -0.44 ™ -0.74 63.44 057" -0.89 68.28 -0.51™ -0.74
AHal07F81-240 3907.06 109.39 ™ 2.88 61.22 1.50™ 2.51 64.17 0.15™ 0.23 68.67 0.12™ -0.174
AHal07F81-248 3518.89  -278.78" -7.34 59.61 -0.11™ -0.18 64.278 0.26™ 0.41 69.28 0.49 ™ 0.71
S.E.4i 132.49 0.33 0.282 0.352

ns, * and ** : Not significant, significant at 5% and 1% levels, respectively.

GCA : General Combining Ability, RGCA: Ratio General Combining Ability , S.E.y : Standard Error of general combining ability
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Table 4. Continued =¥ Jod> aals|
AUS OUL b ) sl Sty b gy sl 5 plis) Gb s
Days to end of flowering Days to maturity Height (cm) Diameter of head (cm)
Restorer Mean GCA RGCA Mean GCA RGCA Mean GCA RGCA Mean GCA RGCA

RHal07F81-1/2 74.33 -0.52™ -0.69 106.2 0.16™ 0.15 171.13 716" 437 15.39 0.869 5.98
RHal07F81-80/1 73.50 -1.35" -1.80 105.8 -0.18™ -0.17 161.04 -2.93™ -1.79 13.88 06417 441
RHal07F81-22/2 76.00 115" 1.54 105.7 -0.34™ -0.32 174.53 10.56 " 6.44 13.96 -0.561™  -3.86
RHal07F81-34/1 74.83 -0.02™ -0.03 107.9 191~ 1.80 162.35 -1.62™ -0.99 14.63 0.109"  0.75
RHal07F81-127/2 75.00 0.15™ 0.20 104.4 -1.59°" -1.50 150.43 -13.55 ™ -8.26 15.00 0479 330
RHal07F81-161/2 75.42 0.57™ 0.76 106.1 0.07™ 0.07 164.34 0.37™ 0.23 14.27 -0251°  -1.73
S.E.si 0.287 0.61 2.52 0.094
Inbred
AHal07F81-30 74.61 -0.24 ™ -0.32 105.33 -0.68™ -0.64 164.76 0.79 ™ 0.48 15.11 0.598°  4.06
AHal07F81-180 74.61 -0.24™ -0.32 106.94 0.93™ 0.88 166.48 251 ™ 1.53 14.79 0.27™ 1.86
AHal07F81-240 74.50 -035™ -0.47 106.44 0.43™ 0.41 165:31 1.34™ 0.82 14.62 0.1™ 0.69
AHal07F81-248 75.67 0.82" 1.10 105.33 -0.68 ™ -0.64 159.33 -4.64" -2.83 13.58 -0.94 -6.47
S.E.gi 0.23 0.497 2.06 0.24

ns, * and ** : Not significant, significant at 5% and 1% levels, respectively.

GCA : General Combining Ability, RGCA: Ratio General Combining Ability , S.E.y:

¥k ¥ ng
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Standard Error of general combining ability
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Table 4. Continued =¥ Jod> asls|

als 58 35 Gl ey Lo s
1000 seeds weight (g) Seed oil content (%)

Restorer Mean GCA RGCA Mean GCA RGCA
RHal07F81-1/2 67.35 3.86" 608 45.78 25" 5.2
RHal07F81-80/1 67.18 3.69 " 5.81 47.43 0.9™ -1.8
RHal07F81-22/2 57469 -5.80" 9.13 51.70 347 7.1
RHal07F81-34/1 63.50 0.01™ 0.02 50.12 0.7 -14
RHal07F81-127/2 67.02 3.53° 5.56 49.23 09" 1.9
RHal07F81-161/2 58.23 5277 -8.30 48.00 03™ -0.6
S.E.q 1.34 0.47
Inbred
AHal07F81-30 60.77 2.72° -4.28 48.40 0.1™ 0.2
AHal07F81-180 65.89 240™ 3.78 46.90 147 2.9
AHal07F81-240 62.88 -0.61™ -0.96 50.75 0.8" 1.7
AHal07F81-248 64.43 0.94™ 1.48 48.80 0.5™ 1.0
S.E.q 1.09 0.38

ns, * and ** : Not significant, significant at 5% and 1% levels, respectively. SN 510 o 53 13 gme IS G b 5 4t FF R s

@w‘sxg%f;;)\xu\sw:S.E.gi cw@ﬂsﬁﬁ\i\ﬁfj::RGCA s Sy S S GCA

GCA : General Combining Ability, RGCA: Ratio General Combining Ability, S.E.y : Standard Error of general combining ability

AP AT A 40 T L P AVAL



%

Ol KT de 5 slace 3,05 555,k 013,55k Sl nY (oo s 6 S 5 -0 s
Table 4. Specific combining ability of restorers and CMS inbred lines of sunflower

3 12 3 3.1 2,1 2.1 § 52 R N
4 2 3 3w if iy if 3.2 d g E Y o S3%e o tzgifsg
Crosses (Inbred x Restorer) » < 7 She: A2 : 3y e: S iy b5 8 7§85z 8
AHal07F81-30x RHal07F81-1/2 -88.07 -0.81 -0.14 -0.50 -0.42 -0.79 4.18 -0.23 032 166
AHal07F81-180x RHal07F81-1/2 71.44 0.02 -0.76 -0.07 -0.42 -0.80 -0.24 044 -133 116
AHal07F81-240x RHal07F81-1/2 -200.02 0.08 0.86 0.54 1.02 0.10 1.43 0.26 149 -0.59
AHal07F81-248% RHal07F81-1/2 216.16 0.69 0.08 -0.07 -0.15 1.51 -5.40 0.40 256 -0.54
AHal07F81-30x RHal07F81-80/1 -97.82 0.94 0.61 -0.08 0.41 1.55 257 -0.05 082 08l
AHal07F81-180x RHal07F81-80/1 143.69 -0.89 -1.01 -0.99 -0.93 -0.46 0.85 -0.33 270 001
AHal07F81-240x RHal07F81-80/1 2477 1.50 1.27 0.95 0.52 -0.56 -0.38 0.09 282 -0.44
AHal07F81-248x RHal07F81-80/1 -20.60 -1.56 -0.84 0.01 0.01 -0.45 -3.10 0.29 20.60 131
AHal07F81-30x RHal07F81-22/2 4727 0.19 -1.06 1.50 -0.43 -1.69 -0.32 1.12 251 026
AHal07F81-180x RHal07F81-22/2 66.77 0.36 1.32 0.08 0.24 0.40 -4.24 2068  -1.81 144
AHal07F81-240x RHal07F81-22/2 -265.69 -0.92 -0.73 .13 -0.32 1.90 2.57 -0.10 154 -151
AHal07F81-248x RHal07F81-22/2 151.49 0.36 0.49 041 0.51 -0.69 721 2035 268 204
AHal07F81-30x RHal07F81-34/1 -339.15 1.44 127 0.09 0.74 -0.24 -6.45 099 636  -1.18
AHal07F81-180x RHal07F81-34/1 -308.65 0.94 -0.34 0.18 0.08 0.85 -0.46 131 208  -038
AHal07F81-240x RHal07F81-34/1 109.91 -1.66 -0.39 -0.21 0.15 -0.65 5.71 -0.32 283 -3.93
AHal07F81-248x RHal07F81-34/1 538.08 -0.72 -0.50 -0.15 -0.65 0.06 1.19 -0.02 561 278
AHal07F81-30x RHal07F81-127/2 -21.90 -1.89 -0.40 -0.83 2043 0.56 231 0-16 022 101
AHal07F81-180x RHal07F81-127/2 2724 0.28 0.65 0.93 124 0.62 -0.13 2019 314 041
AHal07F81-240x RHal07F81-127/2 275.16 1.34 -0.73 -0.13 -0.32 -0.85 -6.17 2002  -1.03 006
AHal07F81-248x RHal07F81-127/2 19.33 0.28 0.49 -0.07 -0.49 -0.44 8.72 0.01 399 021
AHal07F81-30x RHal07F81-161/2 500.27 0.10 -0.23 -0.75 0.15 0.60 237 -0.03 255 034
AHal07F81-180x RHal07F81-161/2 298.77 -0.73 0.15 0.01 -0.18 -0.71 4.25 0.29 580  0.04
AHal07F81-240x RHal07F81-161/2 105.32 -0.34 -0.23 -0.05 -0.74 0.19 2.01 0.05 101 111
AHal07F81-248x RHal07F81-161/2 -904.52 0.94 032 0.67 0.76 -0.10 -8.61 033 921 224
S.E.qi 324.55 0.81 0.69 0.86 0.57 1.22 5.04 0.58 267 093

S.E.j: Specific combining ability
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